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^ ^ y_ h LT±lEg§ 1 h 7 V i>X 9 

<r> L£ ^mVE&^Xb-r&z. b 1 

4 ] &^fo«HHS^aJB 2 <0«JM»* h 9 

ttm*m^z t «r4*»^-rs»*« 1 a>e>t»#jg 3 <o 5 

m 2 (nm^vhgz h7^^(^)l^ Mtt«E©»6#ttas 

^t7ftilc$>5^(i|j:li!liEfi!|0 h7^^^i: 
7-x«^h7^^t-cy- h • y-^MSffi*iSS 

r x ^i-s r t *«F«£-r<5»#3S 1 frhm&m 3 

im#m 6 ] a^to*HiS«:«*^!B l 

a* ^tt^^^icoiHiss^ciy^t-^br 

2<D\E}d&7* ^^l^n6il^)l#Mh7V^ 

ttX ^ 5 c fc trttK £ ^3 1 |B4ftO¥»fl«flnsl 
Eg. 

«^WE«:*fe**-5JISlOl»ffi»i:, -hlEfil 1 c^H-EE 
*lfc#RC*R ttIt6Ci:S:»«^ f 5»*9 6 IS 

[ tit*^ 8 ] mm^m &jEm&m t mm s ti z> m 



/u^^ u * 1M3 5 C <h t -T 5 M 3 IE 

9 ] fH#P9R^««tt5 JB 2 <o#JE»*5 J: V 
m«*3 <fc t^lB l *>»JBES £ -5 £ b b -5 

mm»b. &imbi*m&ktt+&ii&mt6£*:m*. 

ix^^y^T^t^^^II (DRAM) 
20 [«n^>ffl04rtftn] 

[00 0 1] 

*flc*»lHiK^B8i-6t^-e*>5o 
[0002] 

i£ (LSI) Srfiffl*«*<k'r6r.fc*s**?)tu-Ci> 

[0 0 0 3] L^U*36«6. LSI«t6MOSF 

40 «iMOS FET^7^oy — ^tffiWL-Cl 

[0 0 0 4] H7f±, FR«i¥7-2 12 2 18* 
^i:^^/:^Wl^^6MT-CMO S (Mul 
ti-threshold CMOS) fcX&j&WEW} 
f^IslKT**>6o BlCfc^T, 1> 2*5j:t55lip^^^ 
/WMOSFETT'fct). 3, 4 *S J:t> # 6 n ^-Y^/l-M 
OSFETX'fc6 0 pft^MOSFETl, 2 <D L 
so #l^B/E<0*6*tffl[fi. pft^MOSFETSWl 
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nft^MO SFET6(Ottl/^J6*fttJ: 9 fcffi 

1— 4^2A^NANDy- h^Jfi^^lHlK 1 1 £ 
«^i-^o P ^^r^/HV!OSFET5liSjH«m 

l£«*]fllMS#CSB l/^A^U nft^MOSFE 

T 6 ttfigftft7 — lOi: T — X 1 3 b <Dm{Z&m 10 

[0 0 0 5] ?Sfc{3lgjf^(COl>T|feWi-5o -W2A^N 
ANDy- h^»^*?^:lHlKl iSrlbffS***^!;! 
tt. M»«»CS l*^ i/^/H:t5^t)i:, *<o 
KIBBftfcSiWWfCSB 1 in-l^/M-i"*, 

Lfc^ot p ft^^MOS F E T 5 jo n ^-r-^/U 
MO S F E T 6 ttl/>f tlt^y^ftil-^ 9 ^ 

9 Ji«jR«jE 1 2 COlHEE Vdd U-</u£X3l#-Bf 

<btv — ^fiawftr— o fir— xi 3(dvcnd 

[HlSSl 1 Jiffl«<ONAND»fls4r-t-5r. <b^^5o 

BR, MOSFETl-4lil#^fitE (*fe*Mii) #16 

<^^£*tx^&cox% m^mEE i 2 otE vdd a*®® 

[0 0 0 6] iB^^IUKl l*5ttf^U/«C^*&^ 

f*. Bffifcsito-i/^/ufcu 

ft^«0 S F E T 5 $3£Xf n ft^^MO S F E T 

ffift&T— x^i oiililEi 23oj;tfT— x 13^ 30 

e>-ttt-?ttft)f9HiS^5o -COH#. pft^MOSF 
E T 5 jo cfcU* n f t^MO S F E T 6 f±l N "Ttt^> U# 
^fflSEE Gfe*t4D *5MOSFETl-4J;nS<K 

[00 0 7] — JRIC MO S F E T<Df— h • V — *WJ 

MOSFETl-4i:MOSFET5, 6 CO L* 40 

ffl^^lelKl 1^2A^NANDy-ht*fo6t& 
^Lti/^^i\ rtWiL S I SrMt^^^^Si 

[0 0 0 8] 

^m»Mmm&^si±(oxo\zm^^x^^(DX\ 2 



[0 0 0 9] CcO|l(S^lH]^C0— ^J<b LT, H]8{;i2OC0 

fe^S^y^-lHlS&^HSr^-t-o HH-jb*^X. 14, 15 
(ipft^MOSFET, 16, 1 7fin^^^/l-M 
OSFETXfctK Vvrfrfcft^L&tHWJE (*6*t 
fit) 4:#i-5tO-C4>5o 5lipft^MOSFE 
T\ eilnft^MOSFETtfc^ IMlCl^ 

S FET 1 4-1 7 t«t t)18fflfiIK2 0*S»**tt, 7 

-Ki8, i 9*s— *toiatt«»y- K*r**U -^co 

[0010] ^^lft[:oPt|ft0^t^ o c S 1 j&s»»f 
l<"</UXfr>Z>k kt>\CC SB 1 ^n»l/^^^ofc^ 
ffiXHSfflHlK2 0^S)^5»&^ S#^ixfcr- 

^(Offi^jESlC^«p^^ x iHpft^/UMOSFE 
T14, 15i:nft^MOSFET16, 1 7 CO L 

[0 0 11] U^UftdSfes WU^^l^ cs 
1 #Sn — S B 1 #^-f l/^t^ot 

y"^iS«ilTlt^, MOSFET14-1 
7 \ZtertZ>**7tff<D V -^tiS^WMO S F ET 5, 

K18, l9(^7 f -^4ft»-C#i<45, /rfft?) 
rf. Kl 8*s^-f u^c/uxv— Kl 9#n — 

<t-T5 <h> MOSFET 1 4— 1 7 CO 5 
pf t^MOSFETl SioiO'nf t^MO 
S FET 1 6ffi*7bft*)f&<0 2<>lttl'btj:Z>&. P 
ft^MOSFETl 5joJ:r;nft^MOSFE 

t i 6 Srlti^y-iJ'lffi^Ja^ifW i/^/wy- 
K18J&HSTU P-^^y-K19^±#ttL 
£5/^bXfo6 0 wJlxtty— K18, 1 9 CO 

[0 0 12] Z(DmWte±&<D£?tj:mm$:M&:-fZ>t£ 

v>\zte$tLtci><Dx\ mft®&<Dfcfty*—* zom-tz 

[0013] 
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5 

[0 0 14] W#«2lEtto#Wfc«S^fc*aHi» 
h LTffTlEfg 1 h 9 > b# I Ml 

[ooi5] m&&3&m<Dmw\mz*m#mM\si& 
[0016] m&&4ftifc<Dmmmz^ftmfiiB\& 

[0 0 17] M^5Rtto%n(cffi54MKfl^RleIIS 

9 Vv?* * to L# i^«WE©|fiS*||[dSJB 3 (0«#S&* h 
±IEK 3 (Om#^ h 7 Vv?* ? fr*-7tyM\^1bZ>Wr& 

[0018] n&&6tei&<Damz&z*m#mmi6 
m2(oiH]5syn y^^e>*D. j e^tt^m2(0[H]^^ 

[0 0 19] W*3a7lE*<o|8W(::«5^«**a[HlK 
[0020] It^sCttoxnicMd^Vfl^araK 

[0021] m*m9m®.<Dmw^&z*mt*mm®® 



WJ«*a^**tb-5*2O#EE»*3j:t/IR2(0BJE 

[0022] rn&mi o^<D&mz&z>*mftMffi\si 

10 ^ h7>v^*<7V*s/^>y— h$:*LT=i> h p-^f 

[0023] 1 1 um<n%m^&%*mfcmm 

^9>-^AT^ir^^^ey (DRAM) ^ ?> * 6 1> <0 T 
[0 0 2 4] 

1, 2lipfir*/UMOS FET, 5lipf^ 
MOSFET. 3, 4|j:nft^MOSFET, 6 fit 
nft^MOS FET 2 3, 2 4tt'<$'*<7 e — hffl/ 
— K*C*$>5 0 pf^MOSFETl, 2<D 

L # t ^ffiSEE^Jfe^Mittt P ft^MO SFET501 

f:^MOSFET3, 4 O L£ t ^ffi«/£<0*fe*Mfifi 
n ^-r-^/HVlO S F E T 6 O L # vMtt^O«fe*t1S«fc 9 

30 *fe*M££rl^9 h<Dk-fZ>) o *UT, C^X^COMOSF 
ETl-4f\ f3! 2 A^J N A N D ^ — h<D£ y f£%R 
^MHJKl 1S:ML> MOSFET5, 

f e t 5 temmmjE 12 1 &mht*WRatk 9 1 <nm \zm 

ffiZti, *<D7- M:ttmpfflfcSB 
3=fc> nft^MOS F ET 6 ttfiSftftT- 1 
0 £T-* l 3 fc<DlBfcfl8fc£*u l\z.wum 
fifCS 1^A^-T5 0 
[00 2 5]-^ 14, 15lipft^MOSFE 
40 T, 16, 17linft^MOSFETt*$)^ Ztl 

A«flE«±«2 2^, MOSFET14-17 
^y^y-hffly-K2 3, 2 4««^Ml 
tt^o rtb^^MOSFETl 4-1 7fib#0MIl 
ffi^)**Mtds«v^t><0^e>*9, y-K18, 19^- 

^/UMOSFET 14, 1 5 60/<s/^y— hlfiVC 1 
*rjE«E»£*2 KOffl^^iffiU. nft^MOS 
FET 1 6, 1 7<Ds<*y?y— hlftVDl ^rfttEi 
so £3§2 2(0tB^^S^L/cffi^c^^oT^5 0 
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[0026] mmm^^^xmrn-rz* m^t>^m 

SS 1 1 Sr»f^S*64&#Jci± x iMffC S 1 £W u 
^/M^-TS £ b 1>{^ *^K(E«#-efc-6fBHI(l« tc s 
BlSrn-i/K/n:tS, r^xt^J:^. pft^MO 
SFET5^oJ:r;nft^/HVIOSFET6(i^fixt) 
«S^/j:lSj89WIlEi 2(7) 

&1 OteT— * 1 3 0Vgnd ^/U*T*SI#T«f 
5o CCDJfeS?:, J: 5 4 2 AANAND^- 

So COfig, MOSFETl-4(7)L#^IlE (jffe** 
ffi) fl«<K3e*ttTV^^"C, «SS*JE 1 2 

[0 0 2 7] m^^dlK 1 1 *»f^ L^^^&lr 
fi. WdfCSl^D-i/K/^u ^(OK(E«*"C 
fcSf&UWs-^csB lSrW i/^i:t6o cot# P 

^^r^/HVIO S FET S^ilfnft^MO S F ET 

»W47-^Hl Of*. ^tv^mMSBEl 2£>£Usr 

— * i 3a>e>«JS>«t£jft,£o -cx% pft^nvios 20 

FET S^Sctr/n^-Y^/UMO S F E T 6 filv^frfc U 
#VMKBEE (*6*Mtt) ^MOSFETl-4J:nS< 

[0 0 2 8] l(gFjqeIBg2 OKMUTtt. ttfrl*^ 

jE«E»^«2 lJ^J: t) pft^MOSFET 
14, 1 5(D/^7^y-hHiVCl«lEVDD 1/ 

*/HV10SFET16, 1 7^y^^-hlftVDl 30 

#lfifflHlK2 0&mi%<DlMmfttotEt:fT5 am 

So l(lF?[I]i*&2 0(Opft^MOSFET 

14, 15^nft^MOSFET16, 1 7[i^f 

Ht)t#i HiW£aiKttfK**{Kt ^ t> o L T ^ 6 fc 
/-K18, 1 9— co^— ^co#£i£^- ■ SK^tti b 
^^5S(cfT9 C btf-e^Zo £fc, J(I^[h33& 2 0 fimYE 

«2 KOffl^vc ltt«8SSEEVDD it) fciB< A 
1EM«2 2(OtH^VD 1 fiT-^lfiVcND 40 
ffi*Mtt<*:#S 0 ^(OJS*. pft^MOSFETl 

4, i 5^y^y- htfivc ifi®8^®3Ei 2 x y> 

ft^«0 SFET16, 17 y ^ ^— h t£ri>^ 

s^y^y— htffivD i ds«aa«ffii 2 ct d t>*ffids 

#k HKJ¥[hI&2 O^lilEl 2^7-^1 3— SEtt 
S y - ^ TOKSrffiMH-* CtmSo 

[0 0 2 9] EUKOiSMs w^lHfcWKIBl JCttt 
tfs KlJ?[E]8g2 0*rttf^U*l^CflfiU#V>4tMOS so 
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FET^y^y- hlfiS:?EftS-frt^L#^tt 

-*-ss»*ds*>5. s&tc a^-frt^iaas i i*sj:t>i!i 

J?[eI8&2 OiC^^tfC^SMO S FETtf>L#l/Hi6f±{g; 

i -e«««i«-a-c sucs2 zzm^-t i^xmm 
[0030] i»ii2. m2n^(Dmw<vmM(D : m 

S^^IeIK l l aMftffUJ&t^Bjo y — ^satffiScffi 

OMO S F E T 5 , 6 CO L# l^ffiSJE MO SFE 

T 1~4 4rBI#©iSU#l^«E^K3eurif^ 0 

[0031] ik^mm^^^xmw-rZo ^co^M^m 

Suites i^tT-xvgnd J: 9 hV&^WAtLb'ir&b b 
fc^ CSBl^«««EEVDDJ:«9tift^*ffii:-r5^ 

tttf. x-r ym^t^Mo s F e to it 
zcD^^xnmm- 7-7f B ^itoy-^«4iT 

fl®E?:tt5MO S F ETMf6 C £ /«£ < ^O 
m»^MOSFET5 ( 6^t^TU^ 

[0032] mM^mms, mz^^mn^mMo^m 

&4:«(§iK^i3y^«r^:ttmHnilK (LSI) {^igffi 

b^c^^-r^ci y^.H"e*>5. nt-^^-c, ill 

ffiWRfe S B 1 i -CSBla ^AW^pft^ 
/UMOSFET51 -5m 4r»JfP«-»CSli -CS1 
m ^rAW5nft^/HVIOSFET6i —6m t 
^lUTV^So -^20i —2 On nMf¥\£}&<D7vy? 

-e*>9. ^mwcs2i -cs2 n ^A^-rsiEm 

JBE^lit* 2 1 i - 2 1 n , &mi±m±%8 2 2 i -22„ 
t N s<y#sf— |>^y— K ( M 4H^ ft ) 2 3i ~2 

3n, 2 4i -2 4n fc4:*fl|U-Cl^o ^^1^ 
fiSWEia 2 tw^StbSHJ6^ffi 2 t m CXfoZfrb, 
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[0 0 3 3] iB^btHBoyp 1 1 i -11. 
{C^oV^T N pft*/HV10SFET5i te{£L£ 
^ffi*WLT*5t). SMIfCSBli -CSBU 

j: mmmm 2 (Dp ft^Mos f e t 5 1 mm<D 

«*S:U ^fcnft^MOSFET6i —6m *>{6 
L#^>6ST*SiJWf-^CS li -CSlm t-J:t)||Jfe(0^ 
i2(Onft^MOSFET^PliOl#iS:t6o * 

fc. iEam^^2 1 1 - 2 1 n &mm<DMm 1 ^iEm 

S2i -CS2n i-J:oTl!SfflH]S§2 Oi —2 On (Dp 10 

ft^Mos FEWy^y- vm;— K2 31 — 
2 3 n zum-rZo — ie*ni[e^^D^^2 0i - 

2 On m*3l^Ttts *IKE«*8&2 2i -22 n tUllfe 
t0*«ltf)*«IH8£*2 2 fclWItofcSfcU 
ft^ffflWf-^CS 2i — CS 2nf£«fcoTK»*IH3&2 Oi 

-20n (Onft^MOSFET©/<7^^-hffl 
7-K231 -2 3n Zmm-tZo ft*3, $IJW^CS 
Bli -CSBlm , CSli — CSlm , *3j:t*fMfl¥ 
fsfCS2i -CS2 n W:V^'f*ttaSc^«ifp-e#-6t 
(Dh^Tho 20 

[00 3 4] Rlii^ov^RWtS, ja**t>*|ll 
K^oy^Ui -11m I^LTMWf^CSBl 

1 — csBim , csii — csim fc^ft^axak&ic 

its J; m^^itrlUSS^^o s^^ 1 1 

D7^20i —2 On ^*rurtrafiijw®jMs#-cs 2 
1 -cs2„ &^ft^ti®LAL\^Ji-rz> ^t\^£v. m 

i^mm(Dy r u y$ 2 Ol —2 On £^*L^*afi3:l-Sjf£ 
[0035] SLb£>J:5l-, rcr)^J6o^3tcJ:tL 30 

5 1 55U k y - * m«c * mini u x i&ffi-r 

L^tltffla(7) L#l^ft5MO S F E T^rffi^ 

2^**««aiHlKS:S«^LrttM*Lfe*s. Bl© 
*»ft:*aiHlK Sr3£SS(3i U T t J: 1/ \ 

[0036] mm<DMi&4. m4uz<Dmw<Dmi&<Dm 

ffi 4 ^ J: **»fl*^KoiMI6»rtSr*-rH-C*> t) . 
a»fifCSBli — CSBlm *$J;tfCSli — C S 
lm *#JE»i»JE»Srffl^T*±S*6»^4:^-rt> 

*»fe**5#BE» (mi^#EE^) . 4 9(17-^1 

fit J: 5 t>fi^«ES:38fe**5»EE» (JBlOftiE 

») . 5 0i -5 0m ti$lJWf^-BEi — B Em £>K*g 50 
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«IB**"r5^y7rEIK, 51. -5i 0 ttM«ifg# 
B Ei -BEm 0*S(s«IBS:*-i-6/<5/7TlHlK-efc 
9> ^tx^r[eIK5 0i —50m i:*/<y77il85 1 
i -5 1m d«-t<x-?fnRfi*at#KC*«*:»ril-r 

5 0 vh , vl f^n^ttma^mjEVDD ctt»t>is^mffi 

Sr^ri-5#flE»4 8^ffl*, *3«t^r— -X«fifcVcnD «fc 

K6^<y77lHlK5 0i -5 0m fi. 
-^ty-KNDli • 7- KND2i , — , /— KN 
Dim • y-KND2« icmWiZti. *RlE^y7ria 
S85ii -5im wt, *ft*h,«W- r— KN 
D3i • y— KND4i , y-KND3» -y — K 
N D 4 m (Cg^^^5o »fI^BEi —BEm f±«L^. 
^*>ii:[H]&g— A2f*T SftiaHS -^-T*$>6 C S B 1 1 -CS 

li , csBim -csim &mffl-i~z>frv><Dm^ 

[0 0 3 7] fti^ttmco^tap^tSo [g)3^^tL 
6 miUKoM^^^-frdlSg^ o ^ ^ <d o -hco — D(Dm^-£> 
frii:[H]S§ l 1 1 kZb. ftfls-r *»&f*. M«A 

fBEi j&s^-f r.^t#^2/^r[elK5 
0i ^t/Sli M*5^X\ CSBli SSjzt^CSli 
ft^ti^tiT — * Vgnd 43 J:t*fl|8g«EEVDD (7) u^/i^ 

CSBli ttR(B^y7rleIK5 Oi SriiCTEteSih, 
«JH«EVdd «t D tiftt^«ffi$r*r-rsy— KND 1 i (7> 

mfiVH <h^«9. ^tcsii tt*RC^y^riai85 

li &mcx&&m£ti,T—x£*) 

y — KND4i omiiVL r.^(^J: f9 . Hffio 

iii (Dy-?mm&i&M'rz>^t&x-%z> 0 mm^ s 

'<<yZ7r\B\V&5 0m , 5 1m ^(wiLTt)|iJMffBE 
[0 0 3 8] £X±(D£ o Z.<Dmfc<DmM4lZ£tl 

fi. Edges' 7 r BIB t*K<E^y7rEI»^#£E», 

^5-e§5ot\ ¥m&Mffi\B&xmfti,x\,^^Uft 
t#sM* j *>5„ **3, ^<DmM<DMWi4n, mm<D 

[0039] mm<DKm5. ms^^^n^mM^m 

gUC^o^T. 5 81 — 5 8n tt-ttt-PiXjE«EEJ8**2 
li -2 i n Sr»j«i--5-^/^^u^iMHlK (MU 



(7) 
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X) , 5 9i -59n fi^rtt^ttA«EE3S±8S2 2i - 
2 2n £«/&i-£^/l^Xl^lH§]SS (MUX) X£> 

[0 0 4 0] ft^K^o^-CfliM-fSo WS-tf. E93 
lc*3Jt6IB*leIE82 Oi «U »fPi"5«pf4, «WKMS-*C 
S2i is^/utteV. ^/I^Xu^iHhIKS 8i 

K23i (CfcH^StU v;Uf^^^t0K5 9i IC*3^ 

u^/wirfttK -*vu^Xi^iHeJ885 8i ci&i^Tfitt; 
W«EEJ:9fci«^tlffiVB ^I«SnT/<y^y-hffl 
y-K2 3i l£tttf>£*u ^/u^Xi^iHe]385 9i lc 

*3^Ttt, r-^mffij:^ tfiv^ittvL *sa^$tb-c 

[0 0 4 1] W±oj;9i;, C^HJ6^«B5^J:tt 

(i2(D#E^) 4 8*Scfctf»ffi8§ (m2coi&fr 
») 4 9^||«^ffi4^t^tlRlCt><0i: U-CKWU 

X^Ul ^ ^^l^il 5 £ tlstclE ■ SmU^A^ 

[0042] m:M(Dj&me. me nz.<Dmm(ommcDj& 
^^*3^r, 6 2ttw^.tf77y>3.^^y . ^-i-r% 

yt^lstf&T**** (DRAM) tCftSStt 
6. IE«W«^y 7 Ur>^/)^liiMOSRA 
MX$)^ 6 3tePv^^E&X$>tK y^ygiS^nv? 

y^fflds®ttufc^^xo^fe*-5^>r^y * Kffl^Mt 

Mj&k-rZo MfSMOSRAMClt y7l/yi/ai 

^^atc#j±^4 8*3j;l«WE»4 9dSK«te>ttri3 
[0 0 4 3] £X±<D£o\C Z<D$m<Dmm6\Z£tl 
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tf, DRAM^rtiBS^E«**tTl^#ffi»fc|»JE»* 

^ffliHiKT^^Lr^^i^^y-^m«^«:«-ra 

10 [00 44] 

• tt*mu*fi}B»«A-ei«ajcff 5 -£a s x 

[0 0 4 5] «#«2K*<B»«fccfc*btf* JKfflHlKS: 
1 h 7 ^v>** j, ^ h £ 

30 p C ^ id J; 9^1 h 7 ^v^x^co l, 

^iMtt^riS^y-^mSE^^^^S^ t^r*#, rtt 

[0 0 4 6] »**3E««)*WJ!iJ:*t(*. BRffiaKi: 
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